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PROBLEM TO BE SOLVED: To obtain a cathode material having low reactivity with an 
electrolytic solution and an excellent electric discharge characteristic by adding an org. solvent 
to a separated carbon core material and washing, drying and calcining, after immersing the 
carbon core material in a carbon material for coating film formation. 

SOLUTION: Washing of a carbon core material with an org. solvent is preferably carried out at 
10-300° C, after immersing the carbon core material in a coating film forming carbon material 
at 10-300° C. The coating film forming carbon material is a coal and/or petroleum heavy oil, 
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fi-g-Jtli, St/ffl00S*g|5^*rtT, ^m#5~50S» 
5„ ^©^/i^miti: LTH, #{CfflBB$4i-f, ^*D© 
y>7s f?y**7yy7t£¥) KfO&imm* ^7 7 



t*- »■ 



(8) 

13 

tt» «tt©teft*>5^tt#ttfcifa«*£<&?K 

■et<cv\ **H-3iS50fi4SJ:»)#^ (jg-a-f 5 10 

<DW.fcx*ms ! m%ftozb&ft$ii,\,\ 20 

[0 0 6 3] *fcflM?SSr«fti-5fc«)©-fe>'> , U'— 
fifc«Mg-C*>$# y ^ uv, # y 7"o tVy/i if ©>Fj 



* -Pirate it)^LT, jEtttftffit©rasraaffi-« 

fttf<fc<, ii^0.01~lmmg^T-fc«9, £F£L<fi0.02 
~0.05mmg^T'fc3„ 

[0 0 6 4] MMfcbLXft, '2z%\<Dm, = yyvK * 
xVU-*, 7Vl>^ Vfc if ©&Jg<D?g:t£, ^y-> 

[0 0 6 5] & m <D $h 1 
«4 if U *S$ftfc£**r#«:£flfttfc if 

zttt Lx<D%mttn<Dmm*mwmK}?xmt>tiit%i 
[oo6 6] sfc, mmst°y?-x%)-\cmt>tix^z> 
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[oo6 7] *mmw<Dmmj>mc£)x^ i&tfxhz> 

*75M«*fc£i:/j:vvB-C. ® blitz IxmvmZ® 

asfc&na. 5 5 WH- 

OOSH fcfip&LfcVN, 

[0068] 9Hbnt«a«*m 

W*fcfftbfc««l&»ji1- 5 r. i: # BTtgi: 4*. 
[0 0 6 9] *3§BJ§#£tt, Stt i: LT^ffift^&ll 
&\ AitHf&ft if £{£fflU ^SW4i: LTt>^ffi/j:t 0 
yf« *-^&if£&fflU Z<Dmj£jj&i>ffi%-X'h 

-So 

[0 0 7 0] Sfc, *^BJ}cJoV>Tfi, SWir^ffiWi: 
Att^llttfl' i: ^ 5 4 ii <0 <DM£i£tf *imxh<Q, £ b 

[oo7i] mm ±th<pm& gmm 

1. 

B^g^^ttSf rFRA9220-r^^a Yyy^\ 

O^^Ttt, JIS K2425Ha^$*lTV^5*ffilClISC-C» 
3W^«f*tTot» !J (%) ^SJ^L, rio 

o-(*/!i^»»)j (ci9^/y^pi^ (%) 

w<Dmxhz>„ 

[0 0 7 2] tf^I^iW/ (Stt«*#»+t!E 

B«fijtffl«*tt») Lfcffigifc) 

3. it^saoai^ 

■y^D^Df'^ rASAP2400/^^fS^BETlt^ 



15 

£b£. 0 

X*U£fc|I|&Hfc,-C.fc$)l6i& : P©*£$ (Lc, La) 

^ai©*ife N -*-4fc*>" t%mmmm&mi pp55 

tt» 0.9S:ffli^fc. 10 
6. 5-7>-^7tJBJ^ 

£?>tC % mmW&oym&Vn'&t bT, SM.SnmCDT^ 
^GOfc 0 -? J; *b RfE& 1360cm"' /1580cm" C0t°— 

^^yf-feSH^95Mg8tx-f^^-v?3 y^^y© 20 

PTFE (^^VIlfeKaJ^ttSl fD-lJ ) 52*£B<!:&)I 

-e-u ttta-?#-fc»#bfc8, ft***, mk 

U jt^2cmWASfr^f^Mbfc^, 200 < tT-6B#Fpim£ 
KJUbfc 

[00 7 3] &^"C\ i©ASSrtaSFJR , t , "C*fliii J ovn 
— fc /McAtu 60'CT-6^r B WDift L-CJSMWfc f •> 

[00 7 4] /jrJb\ H$?ji£,k Lttt, lmoldm" 3 ©LiCIO, 30 

4) %m^fz 0 

8ttfc#f*$*fct>©-S\ bfc 3 

[0075] xmrnmrnx-it. jE^tmicLicoo, 100a 

fcSWsitf'W bTPTFEg^SrlOMg 
fct>©Srjt@10mm»«Str^L, IE@ft£*#fc 
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[0076] Atfttfi, *mnmmx\t, &<o«ncb-c 

[0 0 7 7] S1\ If yf-ttaHfBSra5|{#Elft«fl000 

r©*^to5t30mg&^W';*«fC.fc«JJ&S!U ttSlOmm 

bfcfc, 200 < C-C6NFraKSI6«ILfc. 
[0 0 7 8] $fc, fcTy^ftfl||S»SrS3jf#Hfi[«ti2800 

rt'l«(SL> Hftfcbfc. ^©IMMkfcry^ttB 
Ml&95fi*a5 tf^ a ^*-f :ADPTFE(?V * 

bfcSU fttikZ^ Nttir bfc. r© 

AHffl^K30mg£7V;*$tCj:9j&SJU ESlOmm©:^ 

[0 0 7 9] ±/<U—? — t bTfi, 7"o t'l/V^ 

[0080] mmmn, MMitt Lxmt^y^mm 

lmoldm"' ©LiC10 4 

BIM&Srflii^ lmoldm"' ©LiCia 

/\>-?n ¥**-h<Om&®m (f*aJtT-3:3:4) fcffll^ 

[0 0 8 1 ] ±EOJ;5tb-C#?>nfc.jEffi# % ^ 
-fe/N-u— ^— feitWMHSSrfflvTf^Sibfca^ ^ 

ai;^^Ar^m?i!i©^*#i45ilJ^bfc 0 SiJSHimA/ 

cm (DfcmtitfttkmTxnmu i&m.mm-£mmmj±fr 

l.2V{C{ST1--5*-C©^*t Lfc„ 
**5R«»©f^»©« (±E8. ) .tlsl^fcbTf^Sib 

fc<-7. h$;^^K£J¥£0.02mmCOi^groiS)ffi}C^# 
b^ ^j^bs JEMbT, ff§0. lOmnk i|§55mm % ft $ 90mm 

[0 0 8 2] #}) (&¥M.6Q7j) tli 

cio, t%T± h=- b DMzmm^. z<Dmm^r^=f 

y^^«p25'C^*ab-C*«SrtS»$-er, ^felcfUftb 
T@frS^(D(PF0) 8 -LiClO, 5PMLfc„ 

[008 3] ±IET*t#bttfcAH^ir UO*fctfyf 

t/IE^i: LTWLiCoOz £fflv\ S^li^Wt bT©(P 
F0) 8 -LiClO, Srffil^T 7 ^ ;vAi !) ^ ^ AH^ftffllS:^ 

[008 4] ±ET*# btitz V f V • A - ftSft©JJt«# 

tt&ai£bfc 0 Sl^tt, ImA/cm 2 ©j&««*a*T-cii 

is u ^m^ttm^mff^i.av^T-rs^T-©^* 

50 i: bfc 0 
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mmm i 

»*©A5S*» (f.C^^D50=7. 5 //m, ffi*^*0. 1-1 
50 /i nu d002=0. 336nm x Lc=100nnu La=97nnu J£^ffiffi = 
10. 8m'/^ R{jt=0.26, MitM=2. 25g/cin ) 50g<t 

(* / 5 h w-^, h^^^^30%) ioo 

gi:§r500ml(D-fe-^WU7 7^3}CA^ 200"C, ^J±"C2 

WT^so'c^mmm^mmLfzm. mmvx, mmt° 10 

&D50&aiJtl,fc£r*u 7. 7/imT*fcofc 0 Stti: LT 
©&t&©*'fr*!iHlD50fi, 7.5/imT*feofc<DT\ feTy?- 
Jf <£>J?^I20. l/imT'fc-5„ 

[0085] ^e>^fc»s f-»an»©*/ y 
#9. 6%-c-fe 5 r. t *> e> » r omm. f y ^ssn 

»0>ttSJttt* 0.096-Cfe?,,, 

[oo8 6] r©;iisst>^&«mi&£^i#BM i K 

lOOO'C-Cl^fW (#?fiiiS25 t C/hr) JfejfcU KLfc. 20 

s# t p^ico. i~i5o /i mic^^r w-r -s r. t &vm$ 
mm^zt&mitz 0 smc, sem«sij©^ stt 

[0 0 8 7] r©^ktryf-ft«H»Srt6ffltt» ftS 
SrffcKU «A¥»t Ltlraoldm" 3 ©LiClO. Sr»U¥$*fc 

[0 0 8 8] ftfctTy^BJM&fcttfflUT, A 

ssrf^su @ftmfl?«y^^-ftm»£^ML£ 0 
mmmi tmrnKLxn^ntzmm^ y?vmmm*io 40 

torrW^^TlOOO'CT-l^P^ (#jfiifS25'C/hr) j^fig 

1 fcflHff*-*-. r <DM^^t M y ?Wim 
H*B©tt«»*»S©fe*, Ettil&ttRfcO. 1-150 mi 

y ?-&mm%i<Dm<Ditmz ± t> . &g/g 



[0 0 8 9] rcJt&Rfcfy^ttBIM&SrJB^-C* 
Srf^tiU LTlmoldm" 3 OLiCIO, SrSfi?$*fc. 

§s Liz, -t 2 tcef-err^-r. 

HJttfiJ 1 t PlStc LT# bixtzmn f y 
^#HM4 1 2800 < CT-l^^^L, SMMfcLfc. fc&ft 
fcH^Mbfy^teSII^Jt^ffias KJtS, Rififci 

m u mufoywi- (Dfcffi&mmnmzm 1 KWr-&xm 
z<Dm&ikt°y^&mm&<Dm%ftinfflfe<D£^ 

fctftmmco. 1-150 m mJC^SrWf * - ^ *«»3* 

$ b Sit t H#bMk tr y ^*ai&«&©Rfl[Oifc«Jc ± 
9» ffiS^Sr^-fSHIbML^y^tt, tttt i <9 

UX-hZ AJtm»tt, te^S 5«ftfls f 

3iyv 5 ^^jt L <^ 0 -c^?>ri:^5||g 

[0 0 9 0] ^©Hftftey^ftttHftfcfflvnrAffiS: 
f^SL, «fi?fgir LTlmoldm" ©LiC10 4 

nt 0 ^-hcD}g^ig (3:3:4) ^fflV^T, ^7K^- 

[0 0 9 1 ] Sfc, -©H»ftfy?-*fll|lf&©«Sf» 

^ig^j 1 1 mm\c Lxmbtitcmm f y ^*»m»sr* 

S'f-Mii^#?a©T-t 5 y - ^v^^-r-'F{c*Jv^-clooo 

Ltz 0 somite y^&mmfQaitmmm. nttm, r 
x^-t 0 z<Dmfc¥y?-&m&&<D%Lmmfimm<on 

S$ttP!«fC0. 1-150// mtC^SrWi-5-t*S« 

it t- h z> Aitmistt , tese £ »r s f y^-Kx 

[0092] ^<r>m\kVy?-W8i&&*m^Xfk.m%ft 

SJL, L-Clmoldm" WLiClO, SrJSflFS-fcfc^n 

^#H^ t t ] 1300 < CT-l^r B 1 (#ilji&25X7hr) iKAU 
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<D&^ ZtftmmiCO. 1-150 umlZftttZ^-fZZt 

[0 0 9 3] -©j^fcfcV^&SIWa£ffl^T, iM&£ 
f^SL> ttHlfij: LTlmoldm" 3 ©LiCIO, -tfrfc 7" 

wmzm 1 \c&itx^i- 0 r <Dmfc t° y ^&mi#a©;& 
^1-3 r testis xj^iHi^faii^mt, s 

[0 0 9 4] Z\<DMikK'*/3-&mB§&*%^X, 
fSL, LTlmoldm" 3 ©LiCIO, SrSW^-frfc^ 

Lfc. *©*a««H4»IS»*S:»2tflN:-C*1-. 

%,Vi<DAmm$& (ip^@D50=7.5|/m, Mg#*=0. 1~ 
150 <zm x d002=0. 336nnu Lc=100nnu La=97nnu tfc^iEfI= 
10.8mVgs Rffi=0.26, UitM=2. 25g/cm 3 ) SOgi^fe— 40 
&QI Ltz.Hkik£AOT:<D =* —fr* —)V e 5/ ( * y 
U M"— h/^^/p^30%) 100g<k£500 

ml^ir/^Wl^y^rUcivft,, 200 < C(CT2B#F { SHt# 



[0 0 9 5] ft&nfcfiSHfyf-ftaHftllBfc^L-C 
tz&. itiiLT, fflHey^ttWMBSrfcfc. 

f y ^&g|lfS-©^i>ii37.gD50£$|£ L£ ,t i 57. 9 ji m 
XfoitCo %$tt LT(DAJtH«S<Otf^@D50|i7.5/i 
mXhitz<DX\ t*s/^Oi?^|±0.2|/mT*$)-5. 50 
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[0 0 9 6] ft&ftfcttfif y^ttaHft©*«Jt, it 
gjfctt, 0. 204Tfc3„ 

[0 0 9 7] &&ftfctt84^y ^ttBIM&fcS*#H*(, 

•fiootfc^ii^K (#taii^25^c/hr) siritu iSHbt 

fc„ r©^bfyf-a«»»©Jtifaia % sits, rh 
tis s»iEijfai£is*t>, ztftmmxh^tc* 

[0 0 9 8] i©iSfttryf-»«J»«tfflV^-Cft«*:fP 
SL, m^fiSi: LTlmoldm"' ©LiCIO, ^^fif^-ttfcyn 

Hffi^J8 

nffi^j 7 1 m®ic Lx'&tbtitzftm t- -> ^&mm$&zm 

^#HM t f2800 c CT*l^r^fi!cL, HI&^Lfc 0 »f>*b 
Sit <h HtlWco. 1-150 /i mtc^SrW-f 5 r t 

[0 0 9 9] i (DB$Mt t" y f-ftflUSft SrfflV^TAISSr 
f^IiL, LTlmoldm' 3 ©LiClO. Sr»*¥$*fc = 

Df«-httf)|IMS (3:3:4) Srfflv^T, 

H^mffi^f^MLfc sys:, ^©m^tt°y^SH#S 

Hffi0!l9 

*^©A3tHIS («t>4»ttgD50=7.5imu ^#^=0. 1~ 
150 //id, d002-0. 336nnu Lc-100nro N La-97nm x ifc^B^- 
10.8mVg, R{S=0.26, MitM=2. 25g/cm 3 ) 50gifcb/!l» 
L«>-#Q I SrB^*Lfc^k^80 < C©='— /w^-ywt-y 

(*y y >-^^ht^-^, b fr^y^Mftm) 100 

g<t $:500ml©-fex^ ^C1V^^^> ®JET (IS* 

>7X-mU ®ffi«50torr)200t:twT2^P B ^tlf>l-& 
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[0100] ®t>titziimt°'y3-Wimm&imzttvx 
[oioi] -©mKfcv^&sm#&©«iit, it^® 

o.4%xhz>- ta»e>, r.©»8try^tt«»fto»«Jt io 

fi, 0. 104T*fc-5„ 
[0 10 2] y^ttWRftSrSSRSBBStflO 
OO'C-ClNfRI (#?aaS25T:/hr) fcjfcU RflSbfc. # 

±m*im«T©3|&^©#^SPIIgfiI£S l fc:0Hi~C* 
iSfifz. 

[0 10 3] r©^kbfyf-ttaHftS:fflv^AaiSrf^ 
KU UTlmoldm"' ©LiCIO, -itfc^n 

v*m^x#im-Kmk*ft$k\. 

USsfiaj l o 

»:R©Ai£IM& (f'C.^ttSD50=7.5nB, tt£$MU=0.1~ 30 
150 fin, d002=0. 336nm. Lc=100nm, La=97nm, Jt^EH= 
10.8mVg, R{S=0.26, XifcJ[=2. 25g/cm 3 ) 50gi:S>?5^ 
C*-ftQ I £&*Lfc&fls£80t;©3— ^k'y 
f- (*/ y f1 ! W#M'— lW^>"Ff§#3090 100 

g i: £500ml©-fc^ 7 * =» (CV ^ 200'CfCT2^pP^ 

[0 104] #e»*Lfcft*Hfy^««H»lSWC*j-LT 

* -/upttiw&jp*., at»T»w2o , CTii*raasjW!yi t 

fyf-ttSm^^'t^gDSOSrSI^Lfcir^^, 7.6^ 40 

mt-fco fc„ SM^HIS^^'il^SDSOfi?. 5 mt'feo fc 
<DX\ t°y^S©ff^Ji0.05//mffe-5„ 
[0 10 5] r©»«bry^-««HfBO»flllfc, itHffi 

m&£umtm*mi k*i-„ y yur^©®^ 

0.088-C*fe5„ 

[0 10 6] r.©»anif y^tt«n»ta*#H554 1 io 
©^kt°y^&gj|#a©ifc3is;», XifcS, Rffi*s<fctfi 
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<h PHilco. 1~150^ mtc^fc^-fS r. £ j&«5fef8§*u 
K N K# <h Hf&fc tr y ^feHJt#q-©Rffi ©Jtgttc J; 0 , 

[0 10 7] r©£fclfy?-te«|l»«:JBvn:affi£fls 
SiU H^?fSi: LTlmoldm"' ©LiCIO, Sr^^-fr^^n 
\?\s>*—$*-Y*m^X, ^7K^-jSfc«Ml^^ML 

Hffi^Jl 1 

ifi^OAitHfS («fit»«SSD50=7.5um, &S^*=0. 1~ 
150 //m^ d002=0. 336nm x Lc=100nm^ La=97nm, Jt^ffi^= 
10.8mVgs Rfjl=0. 26, M&A=2. 25g/cm' ) 50gi:fcP>fr> 
Ufe-iSfeQ I Sr^*Lfc^,fe80t:©^-^^-/Pt'y 
f (^r/D h ^, h^^^S^3W) 200 

gi: S:1000ml©ir^^ WV7 7^= 200^^X2^ 

mnwm&u a» try 

[0 10 8] #f 3 tlfcfeS{t' , y^SSI&lg|5^LT 

f y jgH#& © «t> .L«SD50 $raySbfci:r?>7.9/ira 
T*fc o fc„ Slt©HI&© c F''L^@D50f±7. 5 u mT'fco fc 
©T\ t°y^cOff^-H0.2/imT*fc-5 o 
[0 10 9] r©ttKtfyf-ttBHft©tt«Jfc, Jt^E 

«*jit/KJtm$-^i y >-^r*»otta«i 

7.3K*fcSri^f, > %<D&mit\*, 0. 173T*fe5„ 
[0 1 10] ^©iffSat'y^Sllf&SrS^H^^lO 
OO'C-ClltW (#?£iiS25r/hr) jfe$U SftLt. ^ 

u but (DtiL+otbm&mM&mzit 1 kgnt-c*-*-. 

l^«^0. l~150Mm»C^$rWf -5-t^5tlS$^ * 

tc, S$tt^kt 0 y^^||$&©RjS©itgficJ:9, 
ix^ 3i y ^»^as^L < o r t> -5 r. t trnm $ ixfco 

[0 111] £©&fcf y^«BHtt$:fl!l,vc*ffi«:fl5 
»U fl*pJKt LTlmoldm"' ©LiCIO, SrSfil^-frfc^n 

UlS^iJ 1 2 

^©AjtH^ (4 1 'il>^D50=7.5//n 1> tS^*=0. 1- 
150/i m, d002=0. 336nm. Lc=100nm, La=97nm, lfc^®?t= 
10.8mVg. R{it=0.26, KJtfi=2. 25g/cm 3 ) 50g<t— HkQ 
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(*/!)>-^3.91 Y)Vz^v^m^M%) 100gi:£5 
00ml <D±/< U/vy y*=i ^Vft, ^BET200'CtCT2^F4 
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[0 112] f»&*ifc3ftRty^»«HMai8Wc#br 
h/i^j/ittfcjnfc, 8HfTlC80 , C-Cii*III«l5}MHlbfc 

y f-*»JRftO f-MftSDSO bfc t i 57. 9 |i mT- 

o fc„ Stt^HfS© "£idStflD50f±7. 5 // mT**3 o tz.<D 
X\ tryf-Ji©J?*H:0.2/im-Cfc<5 o 10 
[0 113] icott8^y?*«II»©ttBJfc, ifc^ffi 

7.5%X'ibZ>Z.kfrbs ffl&itte, 0.075T*fc-5 o 

[0 114] ^©»J8hry^»am»*2SB#gBStf io 

OOr-Cl^ (#?fiiI£25'C/hr) jfcfiicU ^ftlfc. £ 

fc, mmftmfemgb, z^tmmxhotz. $b 20 

[0 1 15] ^©^teyf-ttaHftSrffl^-C^ttSrf^ 
Mb, m^ffi: bTlraoldm" 3 ©LiCIO, Sr^^-frfcT'u 

HKl#J 13 30 
SSttOAJiUft ( t f 1 'frfciSD50=7. 5 /*m N ttft^HL 1~ 
150/im x d002=0. 336nm, Lc=100nnu La=97nm, Jfc^DBK= 
10.8mVg, Rffi=0. 26, Mit J=2. 25g/cm 3 ) SOgifc^ 
bfe-^Q I &Bfc*Lfcttfls£lO < C©=»—/l'*— ^ (3r 
/ } Jy^fefthl'-X. h^y^mft8%) 100g<i:§r50 
0ml©-t^WV7 7^3lcV^ SJET200'C{CT2^ 

[0 116] ^feilfcttSHfyf-ttajRI&lSWC^b-C 

JtiibT, »«tfy?-»«IM&&#fc. -©ttMtT 40 
•y^Sa^©4>-L>feigD50SraiJ^ Lfc i r. 5, 7. 6*/ m 

(£>T\ tV^Jf ©Jf^Ji, 0.05//m-C*fe-5 o 

[oi 1 7] nt>ntzmmt°>y?-&mmm<D&mit. it 
mmo&mitti. o.o78T*fc^ 0 

[0 1 18] ^OttSfy^ttWIIttSrSaSBMS^lO 



mm\zo. 1-150 /i mtc^sr^r-r^ r. & Aqns^ii, * 

[0 1 19] ro^fl;tfy>tt«||»SrffliNrAttS:f^ 
Mb, bTlmoldm"' (DLiCIO, £}gfi¥£-frfcXn 

[0 12 0] £fc, ^bfy^RBUftSrffl^-CAtfS: 
f£»U ftv^B^«»«y^^^-*««i*f^Hb 

HM^J 1 4 

(ft) Si TMCMB-6-28J , ^/L^@D50=6. Omni, fil^t 
=0. l~50|/m, d002=0. 336nm, Lc=50nm, La=90nm, ifcS 
B^=3.0m 2 /g, RfrO.42, MitM=2. 20g/cm' ) 50g2:fc 
b^b*-^Q I ^^bfc©C^80 t C<D3-^^-^ 

%) lOOgt §r500ml©ir^U^77^3{CV>tt, ^J±T20 

o < cicx2^m^s-a-b, wwvm* 

[0121] #b*ifcft»try^ftai^ y^-^'y-r^ 

^ n f-XBI&'fkfplgPJC^LT h^VlgeOD^:, j| 

^TtcsorT-i^mrf^abfcia, SiibT, »S!f 

fp©4 J it*®50Sra!l5tbfe.i:r5, 6. 2nmXhr>tz. a 
S#<fc bTO|ll3<7)4''C>S@D50»i6. QumXhotKD 
X\ t°-y?-m<DmWi0.1umXhZ> o 

[0122] "coffliit'^^s^ y^-^^-Y^ n 

(c^-f 0 ^ j ])y*fmft<Dmtf9.8%X'h5Zb-t)>h, Vc 

SJt(±, 0.098T-fc-5 o 
[0 12 3] Z.<DttM£y?'&M* yj3-X>-?4? a 

t'-xmmit&z£m%fflM.<piooox:xmm mum 

£25t7hr) jftfigU SftLt -©^bfy^RBI^ 
y ^ n t'-XH#bMbp D pWJt^Ba, Kit 

0. l~50y m|c^Sr^-t5 ' i *$flfcS$tbfc. $ fete, 
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